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2010 年 7-9 月第 4 次北极科考期间，采用主动采样方法采集了表层海水和
北冰洋中心海盆区垂直站位 PAHs样品。表层海水中溶解态 Σ7PAH浓度范围为








2014 年 7-9 月第 6 次北极科考期间，采用被动采样方法采集了走航大气和
表层海水中 PAHs样品。表层海水中自由溶解态 Σ11PAH浓度范围为 1.83-16.19 
ng/L，平均值为 8.54 ng/L。总体来看，Σ11PAH浓度呈现出随纬度增加而减小的
趋势。近岸来源、洋流的长距离输送对自由溶解态 PAHs 的水平空间分布影响

























为了更真实、更全面地模拟 PAHs的海-气界面过程，结合 2010年所获 PAHs数
据，建立了白令海 PAHs 海-气相互作用的 Level III 逸度模型。结果表明，
Σ7PAH 的挥发、吸收、雨水溶解、湿颗粒沉降和干颗粒沉降通量依次为 0.681、
4.335、0.199、0.177 和 0.007 nmol/m2/d，总沉降通量大于挥发通量。至少在夏
季，白令海 PAHs 仍表现出净沉降的趋势，因此高纬海区仍然是 PAHs 的




























Polycyclic Aromatic Hydrocarbons (PAHs) in the air and seawaters were 
collected during the 4th and 6th Chinese National Arctic Research Expedition. 
Distribution and sources of PAHs from the North Pacific to the Western Arctic, 
vertical profile in the Arctic, as well as air-sea interface process were discussed. The 
main conclusions are as followed: 
PAHs in the surface seawaters from the North Pacific Ocean to the Arctic Ocean, 
as well as a water column in the Arctic Ocean, were collected by active sampling 
during the 4th Chinese National Arctic Research Expedition in summer 2010. The 
total concentrations of the seven dissolved PAHs (Σ7PAH) in surface water ranged 
from 1.0 to 5.1 ng/L, decreasing with increasing latitude, and isomer pair ratios 
indicated that PAHs primarily descended from the mixed sources of petrogenic and 
pyrolytic origin. The vertical profile of PAHs in the Arctic Ocean was generally 
characteristic of surface enrichment and depth depletion, which emphasized the role 
of vertical water stratification and particles settling processes. Air-sea exchange 
fluxes suggested that PAHs are mostly undergoing net deposition in the North Pacific 
and the Arctic. 
PAHs in the air and surface seawaters from the North Pacific Ocean to the Arctic 
Ocean were collected by passive sampling during the 6th Chinese National Arctic 
Research Expedition in summer 2014. The total concentrations of the eleven freely-
dissolved PAHs (Σ11PAH) in surface water ranged from 1.83 to 16.19 ng/L, 
decreasing with increasing latitude. Terrestrial input and ocean current LRT had 
significant influence on the horizontal distribution of seawater PAHs. The total 
concentrations of the nine gaseous PAHs (Σ9PAH) in air ranged from 0.67 to 12.55 
ng/L, decreasing with increasing latitude. Volatilization from seawater and air mass 
transfer contributed most to the horizontal distribution of atmospheric PAHs. Isomer 
pair ratios indicated that PAHs primarily descended from the combustion sources. 
Air-sea exchange fluxes suggested that PAHs are mostly undergoing net volatilization 
from the North Pacific to the Western Arctic, which meant that the North Pacific and 
















The air-sea exchange fluxes studied above were all based on the two-film model, 
which partition between dissolved and particulate phase, dry / wet deposition and 
degradation processes were neglected. In addition, the two-film model assumes that 
there is a stable film on both sides of the interface and the material is exchanged in a 
molecular diffusion mode, which is difficult in marine environment. In order to 
simulate the air-sea interface process of PAHs more accurately and comprehensively, 
the air-sea interaction fugacity model of PAHs in the Bering Sea was established, 
according to the PAHs data sampled in 2010. The results indicated that the 
volatilization, absorption, rainwater dissolution, wet and dry deposition fluxes of 
Σ7PAH are 0.681, 4.335, 0.199, 0.177 and 0.007 nmol/m
2
/d. The total deposition flux 
is bigger than the volatilization flux, which meant that the ocean serves as a sink for 
PAHs, at least in summer. The deposition and volatilization of acenaphthylene and 
acenaphthene almost reached equilibrium, and any perturbation, such as a rise in 
temperature, might lead to disequilibrium and remobilize these compounds from their 
Arctic reservoirs.  
Air-sea interface process research is the most direct and effective way to solve 
the "source sink" controversy of pollutants. And both of our results implied that 
whether the semivolatile organic compounds (SVOCs) was volatilizing or not was 
undergoing the process of transformation in the rapid climate change, and the fate of 
SVOCs needs further study. The following work of this sutdy will focus on the 
expansion of the study area and the richness of the fugacity model. 
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POPs Persistent Organic Pollutants 持久性有机污染物 
USPEA United States Environmental Protection Agency 美国环境保护局 
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Fluo Fluorene 芴 
Phe Phenanthrene 菲 
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Flua Fluoranthene 荧蒽 
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BkF Benzo(k)fluoranthene 苯并(k)荧蒽 
BaP Benzo(a)pyrene 苯并(a)芘 
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Biph Biphenyl 联苯 
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BeP Benzo(e)pyrene 苯并(e)芘 
Pery Perylene 苝 
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LRT Long-Range Transport 长距离迁移 
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ANSC Aleutian North Shelf Current 阿留申北陆坡海流 
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PML Polar Mixed Layer 极地混合层 
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MDL Method Detection Limit 方法检测限 
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